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The impact of CAD and rapid prototyping


Computing technologies enable us to explore and define the world around us in an ever increasing number of ways, helping scientists, engineers, architects and designers to solve complex problems and define future directions for the man-made world in which we live. Product design involves an iterative process of research, analysis, thinking, conceptualizing, visualizing, model making, prototyping, testing and refining. As computing technologies evolve, they continue to influence this process. Computer-aided design (CAD) is a form of digital prototyping used within this product development process. Rapid prototyping (RP) refers to a set of computer-controlled machine processes used for prototyping and manufacturing parts from CAD files. CAD and RP are two sets of tools used by product designers in developing products from initial concept to manufactured product.


CAD and RP are embedded in product design, engineering and manufacturing. These technologies have greatly improved productivity by enabling designers and engineers to explore and to push the limits of product form and visual complexity, to evaluate better and to test more accurately their designs in ways not possible in the recent past, and to design products within ever shorter product development timescales. As advances in rapid prototyping technologies accelerate, these processes are increasingly used not only as a means to produce prototype parts but also to manufacture components and products, while at the same time they are freeing designers from many of the constraints placed on them by traditional manufacturing processes.


The computer is an invaluable tool in the design process, enabling designers to create and output virtual models as high-quality rapid prototyped models in order to evaluate their designs in the real world. CAD and RP now play a central role in design development and are a fundamental part of the professional practice of product design. It is therefore important for product design students to be aware of the range of CAD and RP processes used in industry, of how they are used and of the similarities and differences between different processes. This information can be difficult to find. This book aims to provide an informative, engaging and useful overview of the fundamental principles of computer-aided design and rapid prototyping and, through a variety of case studies, to reveal some of the processes by which these tools are being used by designers and researchers.


Organization of this book


Chapters 1 and 2 focus on the use of CAD and RP and include explanations of principles and processes, with the aid of screenshots, computer-generated images, photographs and illustrations. Chapter 3 focuses on research and discusses recent and speculative developments. Case studies of international product design consultancies, global manufacturing brands, leading product design practitioners and leading researchers are used throughout the book to provide a clear picture of current industry practice and research.




Case Study


Joris Laarman Lab





Products: Bone Chair, Bone Chaise


Client: Joris Laarman


Materials: Bone Chair: aluminium; Bone Chaise: polyurethane


RP process: Bone Chaise: 3D printing in ceramic (for mould creation)


Dimensions: Bone Chair: 750 x 760 x 350mm (29.53 x 29.92 x 13.78in); Bone Chaise: 1470 x 770 x 850mm (57.87 x 30.31 x 33.46in)


Designer: Joris Laarman


Design to production: 2 years


Website: www.jorislaarman.com





Introduction


Following studies at the Design Academy, Eindhoven, The Netherlands, from which he graduated in 2003, Joris Laarman established his studio with film-maker Anita Star in Amsterdam in 2004. Describing the studio as a ‘lab’ and ‘an experimental playground set up to study and shape the future,’ their work focuses on collaborations with craftsmen, scientists and engineers to investigate possibilities presented by emerging technologies. In 2011 Laarman received one of eight Wall Street Journal Innovator of the Year awards and his work forms part of the permanent collections of several renowned international museums, including the Museum of Modern Art, New York, the Victoria and Albert Museum, London, Vitra Design Museum, Weil am Rhein, Germany, the Pompidou Centre, Paris, and the Rijksmuseum, Amsterdam.


Laarman recently worked with Renny Ramakers of Dutch design studio Droog and internet entrepreneur Michiel Frackers on developing Make-Me, an online platform for open-source downloadable designs and a virtual hub where designers can be paired with manufacturers.


Approach


The bone furniture project started in 2004 when Laarman learnt of research by German Professor of Biomechanics Claus Mattheck and Lothar Hartzheim, investigating the ways in which trees and bones were constructed through evolution. In 1998, Hartzheim, based at the International Development Centre at Opel, part of General Motors, had worked with Professor Mattheck to develop a new type of CAD software. The software was used to model car components based on natural construction principles in order to optimize their strength and reduce their weight.


Amazed by the efficiency, beauty and accuracy that this optimization software could generate, and inspired by the possibilities that the software presented, Laarman wanted to use it to optimize the design of furniture, the same way it did for car parts, utilizing material only where it was needed.


Process


Intending to use the software as ‘a high-tech sculpting tool to create elegant shapes’, the project began as an experiment. Working in collaboration with the International Development Centre at Opel, Laarman determined that the unique software could be adapted to produce a chair.


First, the required positions, shapes and loading parameters for the seat and back of the chair were defined. Through a process of running repeated generations of simulation, similar to a speeded-up process of evolution, the software then used an algorithm to calculate the optimum size and shape of the supporting structure underneath the seat and back, removing any material not required for support and thickening areas bearing greater load. Material properties also determined the aesthetic of the products, with the stronger aluminium material specified for the chair resulting in a more slender structure than the chaise, for which polyurethane had been specified.


Laarman initially approached Clemens van Bliierswijk, a professor at the University of Twente in The Netherlands, with a speciality in live bone growth, to investigate the possibility of making the chair from actual bone, but this was found to be unfeasible. On receiving a commission from Droog and the Friedman Benda gallery in New York, Laarman reverted to more traditional forms of fabrication and selected casting to produce each of the two pieces in a limited-edition run of twelve.


To better evaluate the designs produced by the software, 1:1 scale polystyrene foam models of the two pieces were hand sculpted, closely referencing the designs the software had generated. Initially, Laarman wanted to create the chairs from paper using a somewhat dated rapid prototyping process named laminated object manufacturing (LOM). Two halves of the chair were fabricated on a LOM machine and glued together, but the final result proved to be too weak.


For each of the 12 chairs, which were gravity cast in molten aluminium, a disposable ceramic mould was created from several pieces, each of which had been created using three-dimensional printing (3DP). As this was a new and experimental technique, many tests were required to perfect it. To cast the chaises, a master pattern was first created from MDF using CNC machining. A reusable 30-piece epoxy resin mould was then made around the pattern at the workshop of designer and model maker Vincent de Rijk. Once the complex mould had been created, the master pattern was removed and a UV-resistant, clear polyurethane resin was used to cast each of the 12 chaises. Both the chair and the chaise were then polished to create the desired finish.


Laarman worked for three years in an attempt to make an economically viable, mass producible version of the Bone Chair, but the project was abandoned as it proved highly difficult and too expensive. Technological progress may one day make it accessible to a wider market.


Result


Completed in 2006, the Bone Chair and Bone Chaise now form part of an expanded collection of seven different designs, all produced from different materials and using a range of methods but following the same design principles.


There is a long tradition of mimicking nature in design, but the Bone Chair and Bone Chaise push beyond copying natural forms, instead utilizing mathematical code to reflect the code used by nature to create life. Laarman comments, ‘ever since industrialization we have wanted to make objects inspired by nature, but our digital age makes it possible to use nature not just as a stylistic reference, but to borrow the underlying principles to generate shapes like an evolutionary process.’


Laarman has developed a unique way of creating furniture, questioning the design process and traditional thinking about designers’ control over form giving. Instead of using the computer merely as a tool to enable the creation of a design vision, the computer becomes co-creator, anticipating a future in which designers and computers work together symbiotically to create products.
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Fig. 1


Bone Chair.
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Fig. 2


Development of the Bone Chair and Bone Chaise within the unique CAD software designed by Mattheck and Hartzheim.
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Fig. 3


Bone Chaise.
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What is computer-aided design?


Computer-aided design (CAD) refers to the process of using computers and specialist software to create virtual three-dimensional models and two-dimensional drawings of products. Various different types of CAD software have been developed for use across a range of applications and industries. By using the computer in conjunction with paper and modelling by hand, product designers are able to develop their ideas more quickly, explore alternatives and, in conjunction with rapid prototyping, create accurate product prototypes.


What is computer-aided design used for?


CAD allows designers to explore multiple concepts in 3D more quickly, visualize more accurately and eliminate error from engineering drawings. Designers can ensure that separate components of a design fit together as intended and then create highly realistic images and animations of that design. CAD also allows for more effective communication with engineers and manufacturers, providing the information necessary for the production and assembly of a product, and enabling engineers to perform complex calculations, such as stress testing. (Usefully, too, some CAD programs can be used to lock certain parts of models, preventing engineers from making unwanted changes to important visual aspects of a model.) By minimizing the opportunity for misinterpretation of design intent by engineers and manufacturers, CAD therefore increases the designer’s control over the design process, although with this increased control comes increased accountability for the final product.
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Fig. 1


A surface model of a casual athletic shoe concept (left) and a solid model of a design for an ophthalmic instrument (below).
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Fig. 2


Example of splines and a non-uniform rational basis spline (NURBS) surface controlled by control points.
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Fig. 3


A polygon mesh model of a pair of armless sports glasses designed to stick to the wearer’s temples. By Ingo Aurin, the concept was chosen for the Selected Excellent Works category, 2006 Charmant International Design competition.


By providing a smooth transition between different phases of the design development process, as well as improved communication, CAD reduces both the time and cost of developing a design from sketch to manufactured product, enabling manufacturers to bring products to market more quickly.


CAD modelling approaches


CAD modelling can be divided into two fundamental techniques: surface modelling and solid modelling. Surface models can be thought of as consisting of skins of zero thickness, whereas solid models have thickness. Surface modelling techniques are used to create complex, free-form, curving surfaces, such as those required in the automotive and aerospace industries. Solid modelling techniques excel at the creation of mechanical, geometric-shaped components. Both of these techniques can be used to model consumer products.


Types of CAD modelling program


Historically, CAD modelling programs were divided into surface modellers and solid modellers, but today many programs are hybrids, used to create both surface models and solid models. Many programs enable the creation of geometry-driven models, whereby model dimensions can be adjusted to control the overall size and form of the model. The methods used to create models vary from program to program.


NURBS modellers


Non-uniform rational basis spline (NURBS) modellers are based on ‘splines’ – mathematically defined curves that have their shape controlled by control points sitting off the curves. The shapes of surfaces created in NURBS modellers are also controlled by control points sitting off the surface. The position of control points can be adjusted to change the shape of curves and surfaces, and the number of points can be increased to enable more specific manipulation. The smoothness of deformation during manipulation can be adjusted by changing a parameter known as the ‘degree’ of the curve or surface, with higher values of degree enabling smoother deformations. This form of surface editing is known as direct manipulation.


Polygon mesh modellers


Polygon mesh modellers are widely used in the gaming, animation, film and computer graphics industries for 3D visualization and effects – they allow intuitive sculpting of form as well as small file sizes, which enables quick rendering of frames and, in computer games, real-time visualization. In polygon mesh modelling, a group of triangular or four-sided quadrilateral (or quad) polygons (faces) are connected together to form an element, or mesh. Models of a given polygon mesh density can be subdivided into more refined polygon models through a process called ‘subdivision’, a method used to represent the required smooth surfaces while specifying a coarser, less refined and therefore less memory-intensive polygon mesh. The smooth surfaces are calculated from the coarse mesh by subdividing each polygonal face into smaller faces that better approximate a smooth surface.
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Fig. 4


Example of a solid model.
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Fig. 5


Example of a solid model assembly.


Although polygon mesh modellers can be used to create physical prototypes, they are not widely used in product design, where 3D surfaces need to be mathematically defined and physically prototyped. However, this is changing, with some NURBS surface modellers now including polygon mesh creation and editing tools, and with the emergence of software enabling translation between polygon meshes and NURBS surfaces.


Parametric modellers


In some CAD programs solid modelling is parametric, which means that models are driven by their dimensions (parameters). The process of creating a model in some solid modelling programs is recorded in a design history (sometimes referred to as a design tree or model tree), a list of the procedures, parameters and geometry used to create each solid object in the order they were created. CAD modelling programs with an integrated design history enable the dimensions and shape of a model and its features to be changed at any time during the modelling process, enabling continuous alterations and adjustments to the design. In solid model assemblies, where several part models are assembled together, changes to one part can ‘trickle down’ through the other parts in the assembly, saving the designer from having to painstakingly re-model each part. Accurate production drawings and bills of materials can also be created from solid component and assembly models, and an associative link can be created between a model and its drawings, meaning changes to the model trigger automatic updates to the drawings, and vice versa. Parametric modelling programs generally require a logic-oriented, planned approach to the modelling process and are less focused on free-form visual exploration than non-parametric modellers.
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Fig. 6


Early-stage surface model of a shoe sole and absorption system (left). Early-stage solid model of product designed to perform ultrasound analysis of heart valve prostheses for selfmonitoring at home (right).


Drawings to 3D models


The process of moving from paper sketch to three-dimensional surface and solid in CAD involves a number of fundamental considerations, starting with the choice of whether to use surface or solid modelling techniques.


Surface modelling or solid modelling?


There are two main factors that affect this decision: the stage of the design process at which the model is being created, and the desired form of the model. In the early concept-exploration stages of the design process, specific dimensions and the number of parts may be undecided and less important than the ability to work quickly and intuitively, and to be able to manipulate the model to explore surface form and proportion. At this point, 3D software is a fundamental means of exploring options within the constraints of the brief, and surface modellers may be more useful, particularly for quickly exploring free-form, complex, curving surface form. At later stages in the design process, when design intent becomes more certain, requirements change. If accurate models with complex curving surfaces are required, capable CAD programs are used to create Class A surfaces (surfaces that the end user will see and touch and that have the mathematical definition, smoothness and high precision required for later use by manufacturing engineers). Solid modelling techniques are then used to transform the Class A surfaces into solids with thickness and volume.


If geometric forms are desired from the outset, it makes greater sense to use solid modelling methods to create the CAD model. There is usually more than one way to do this, so an understanding of a variety of different modelling techniques will help to select the fastest or most accurate way of achieving a particular form. Methods differ between different CAD programs but there are some similarities, and fundamental modelling concepts are largely the same.
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Fig. 7


How splines are used to generate a surface.
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Fig. 8


A scanned sketch of a tick remover concept is used to aid the creation of a CAD model of the product in Rhinoceros 3D. The use of sketches as underlays on which to model helps translate a design from paper to CAD model.


Surface modelling


As explained earlier, in NURBS surface modelling, the process of modelling usually starts with drawing lines known as curves, or splines. Splines have no thickness and can exist on a single two-dimensional plane or as curves in three-dimensional space and form the edges, boundaries and/or cross-sections of the intended 3D surfaces. The splines are then used to generate the surfaces that give form to the 3D model. Splines are usually created by being drawn directly in the 3D CAD program, but they can also be imported from 2D CAD programs or 2D vector drawing programs. Imported splines will usually require rebuilding – an operation that simplifies their geometry to ensure better surface creation.


Types of surface


Splines are used to create open surfaces, closed surfaces, open polysurfaces and closed polysurfaces. (A polysurface consists of two or more surfaces joined together.) Open surfaces have zero thickness or volume and their shape can be edited using control points. Open polysurfaces also have zero thickness or volume. Closed surfaces and closed polysurfaces do have thickness and volume and are also known as solids. Because they consist of a single surface, closed surfaces can be edited using control points in the same way as open surfaces. Polysurfaces, whether open or closed, cannot be edited using control points.


Using sketches or photographs


Scans of hand-drawn design sketches showing plan and elevation views of a design or photographs of plan and elevation views of foam models can be imported into CAD programs and traced to create the profile curves required to generate surfaces. Creating a 3D model will typically involve creating several surfaces from splines that must then be merged/joined/knitted together so that no undesirable gaps are left at the juncture between the separate surfaces. This process is known as surface continuity, or geometric continuity.


Surface continuity


In order to achieve smooth outer surfaces on a product, in CAD it is important to be able to control the way that splines meet and flow into other splines, and therefore also the way in which surfaces meet and flow into other surfaces. There are four types of continuity that can be applied to splines and surfaces:


–Positional (G0)


–Tangential (G1)


–Curvature (G2)


–Acceleration (G3).


In G0 continuity, the curves or surfaces are coincidental to each other, but they may meet at an angle and therefore a crease/seam/kink may remain visible. In G1 continuity, the ends of curves and edges of surfaces become parallel to each other, so a smooth transition between curves or surfaces is created. In G2 continuity, the curvature radius between two curves or surfaces becomes the same, so a smooth, seamless curve or surface is created. In G3 continuity, the rate of change of curvature between two curves or surfaces becomes the same, so a perfectly smooth curve or surface is created.


[image: image]


Fig. 9


Four versions of a similar form, each created from three separate curves and then extruded to create four surfaces. Note the variations in control point numbers, the alignment of highlighted control points, and the smoothness of each of the resulting surfaces.


In models where smooth transitions between surfaces are desired, G1 (tangential) continuity may be sufficient, although depending on the shape of surfaces, the transition between surfaces can be more localized and therefore less smooth compared with G2 (curvature) and G3 (acceleration) continuity. Use of G2 and G3 continuity between surfaces is particularly important in the automotive industry, where continuous smooth reflections on car bodies are desired.


Analysing surface smoothness


Surface smoothness can be checked visually by applying a smooth and reflective material to a surface in CAD and adding sources of light into the scene to bounce off the surfaces. Many CAD programs include a surface analysis feature that allows an environment map (an image of an exterior or interior scene) to be mapped onto a surface, which then reflects the image. Continuity between surfaces can also be checked using a method known as Zebra Analysis, in which black and white stripes are created on the surfaces to provide a visual indication of their smoothness and that of the transitions between them. If the transitions are not smooth, this will be displayed as a sharp change in direction of the stripes at the points where the two surfaces meet. This technique mimics that used in the automotive industry, where neon ceiling lights are used to check the quality of reflections on the surfaces of prototype car bodies; however, it is an important consideration for any consumer product with glossy surfaces. Tools in some CAD programs also allow surfaces to be checked for their amount of curvature and their draft angle.
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Fig. 10

Zebra Analysis of a surface.

Solid modelling


A solid model in CAD is one that has thickness and encloses a volume. A solid model can be saved as a standard triangulation language (STL) file and sent to create a rapid prototyped physical model (see page 121). Solid models can be created using the primitive solid forms, such as spheres, boxes, cylinders, pyramids, cones and tori (singular: torus), found in most CAD programs. However, more commonly, and where more complex solid forms are required, the process of modelling begins with drawing construction curves, which are used to create the solids.


Once a drawing (or sketch) – or several – has been created, a 3D solid creation tool is used to transform it into a solid. Editing solid models is performed using a variety of tools. The fillet tool, for example, is used to place radii on the edges of solids. Faces of solids can be drawn on using drawing (sketching) tools to create shapes that can then be used to create holes, recesses or protrusions. As a general rule of thumb, solid-modelling editing tools can be used only on solid models and not on surface models, which are edited using separate surface editing tools. However, surface models can be transformed into solid models so that solid editing tools can be used and the model can be output as a rapid prototyped part.


A solid CAD model of an office desk tidy.


Fully featured CAD programs include special integrated tools for adding assembly and structural features to solid models, such as screw holes, screw bosses and ribs that can be added to parts intended to be injection moulded, for example. Solid models can be assigned materials and imported into computer-aided engineering (CAE) software to allow engineering calculations to be performed. Data from solid models can be directly imported into computer-aided manufacture (CAM) and computer numerical control (CNC) software for quick and precise machining of moulds for injection moulding or die casting, or for the direct manufacture of parts.
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Fig. 11


A solid CAD model of an office desk tidy.


Modelling in parametric CAD programs


Whether modelling surfaces or solids, in parametric CAD programs, construction curves must be drawn on 2D construction planes. These curves control the dimensions of the surfaces, parts or features they are used to create. (In many parametric CAD programs, the term ‘part’ is used to describe a single solid model, while ‘feature’ – e.g. a hole or a radius on an edge – refers to any features and operations on that model.) Dimensions that control the shape and size of a part and its features are determined at the time of creation but can also be adjusted later. A geometric constraint engine is utilized within parametric CAD programs to manage associative relationships between component parts in product assemblies. Dimensional changes can therefore be made to component parts and to assemblies of parts to perform various ‘what if?’ scenarios.


As mentioned earlier (see page 14), when you create surfaces, parts and features in a parametric CAD program, the software records your actions to create a design history. This enables you to revisit and make changes to parts and features (e.g. the position of a hole) later in the modelling process, making some design alterations much easier than with those CAD programs that require you to start the modelling process all over again. Few non-parametric CAD programs include design history functionality.
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Fig. 12

A solid CAD model of a manifold bracket for a gas testing product, modelled in SolidWorks, a parametric CAD program. The model’s design history (design tree) can be seen on the left of the screen.

Assemblies


Where a product consists of more than one part, you need to know how and if the parts will fit together when assembled. This requires a precise, logic-driven way of working in CAD, where specific dimensions are known and can be checked, and parts are modelled separately and then brought together in a product assembly. The process of creating an assembly involves telling the CAD software how the separate parts relate to one another; it will also highlight any problems, such as wrongly sized or misaligned parts. In CAD programs that support assemblies, the separate components exist together in the virtual model space and can be saved together as an assembly file.




Case Study


Design Partners





Product: G930 Wireless Gaming Headset


Client: Logitech


Material: ABS


Dimensions: 190 x 190 x 90mm (7.48 x 7.48 x 3.54in)


Designers: Eugene Canavan, Andreas Connellan and James Lynch (Design Partners); Melissa Yale and Alex Danielson (Logitech)


Design to production: 10 months


Modelling software: PTC Pro/ Engineer (now Creo Parametric)


Visualization and rendering software: Adobe Photoshop, Autodesk Maya, Bunkspeed Shot, Maxon Cinema 4D, NewTek LightWave


Website: www.designpartners.com


Awards: CES Innovations (honoree) 2011, Good Design Award 2012, iF Product Design Award 2011, Red Dot Award 2011
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Fig. 13


Photoshop and CAD renders were used for sales and marketing purposes. Renders of concepts were also used to gain input on design direction from Logitech’s senior management.


Introduction


Design Partners are a multidisciplinary product design consultancy, comprising brand analysts, designers, engineers and digital media artists. The G930 Wireless Gaming Headset is one of a series of collaborations with Logitech on their G-series product line.


Approach


Feedback on previous G-series and competitor headsets was gathered from user group tests, and the key areas of concern that emerged were the function keys, adjustment usability and weight over prolonged usage periods. Although as a cordless product the G930 would require heavier internal components than previous Logitech headsets, the goal was to reduce weight as much as possible.


Process


Several early concepts were line drawn, scanned into Photoshop for rendering using a digital Wacom pen and tablet, then traced over to create 2D vector linework in Illustrator. The linework was then imported into Pro/Engineer to begin the process of CAD modelling. CAD models were quickly created and used to check whether the printed circuit board (PCB) and battery would fit inside. The CAD models were used to create physical foam models on four- and five-axis CNC machines, and the foam models were then refined by hand, cutting, filling and sanding to create finished appearance models.


Once a concept had been selected, its revised foam model was used to generate a corresponding CAD model. A GOM Atos laser scanner captured the physical model and converted it into 3D point cloud data – a process known as ‘reverse engineering’, which allows an approach combining hand modelling with CAD modelling. A top-down methodology was used for the modelling process, whereby planes and pivot points were established and put into a master file that controlled the part files. When changes were made to the master, these trickled through and updated the associated part files.


During the subsequent development period, ergonomic data taken from the target market was used to check the size of the product. Usability issues, such as the numbers of buttons and controls, aesthetic considerations and mechanical feasibility were all tested, and internal components were modelled to ensure that they fitted inside the product. Several colour, materials and finishes (CMF) proposals were also created.
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Fig. 14


Early concept sketches.
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Fig. 15

Foam models were created from CAD data using four- and five-axis CNC machines, then refined by hand. These were later finished as appearance models to present to Logitech.


[image: image]

[image: image]

Fig. 16


Design Partners worked closely with Logitech’s engineers, who provided information about internal components, which were then included within the CAD model. This enabled accurate positioning of such features as buttons. The model was adjusted to resolve any collisions between internal components and the surfaces of the concept model.


The articulation and roll of the ear cups and adjustability of the headband were resolved in CAD, and the bending/clamping force and flexibility of various headband materials were tested using computer-aided engineering (CAE)/finite element analysis (FEA) software, PTC Pro/ Mechanical (now Creo Simulate). The positioning of some of the split lines on the headband, where separate component parts met, was also revised, to avoid hair catching, possible prise points and potential creaking.


Result


The G930 has impressive virtual surround sound and voice access capability, and is 100g (3.5oz) lighter than its predecessor. The keys – angled towards the fingertips – are located in a recess to avoid accidental activation, while the feeling of the key press provides improved control. Simple intuitive adjustability and programmable controls allow gamers to tune the product to their individual preference.
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Fig. 17


CMF options of chosen concept.
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Fig. 18


Physical model of an early concept, with surfaces finished to appear as those on an end-use product. Appearance models such as this were presented to Logitech for feedback during the development of the design.
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Fig. 19


Screen grabs showing the master file at several stages during the CAD modelling process. A top-down methodology was used; planes and pivot points were established in a master file, which controlled the part files. When changes were made to the master file, they were also applied to the associated part files. PTC Pro/ Engineer CAD software was used for modelling, but Design Partners use a variety of software in their work, including Dassault Systèmes SolidWorks and CATIA.







Case Study


DCA Design





Product: Mylo Pushchair


Client: Mamas & Papas


Materials: aluminium, polypropylene, glass-filled nylon


Dimensions: 1100 x 600 x 1170mm (43.70 x 23.62 x 46.06in); folded: 220 x 600 x 75mm (8.66 x 23.62 x 2.95in)


Designers: DCA design team; Mamas & Papas’ fabric and mechanical engineers


Design to production: 44 months


Modelling software: Dassault Systèmes SolidWorks and PTC Pro/ Engineer (now Creo Parametric)


Visualization and rendering


software: Adobe Illustrator, Adobe Photoshop, AutoDesk 3ds Max, Luxion KeyShot


Website: www.dca-design.com
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Fig. 20


Mylo pushchair.


Introduction


DCA specialize in delivering product design and innovation for larger organizations. Their team includes strategists, anthropologists, ethnographers, designers, ergonomists, engineers, technologists, project managers and prototype technicians. DCA first started working for Mamas & Papas in early 2007 on the design for a pushchair that functioned well and also looked different. DCA were responsible for user research, design strategy, industrial design and mechanical engineering.


Approach


From the start, the needs of the end user were kept central to the design and development work. The concept progressed through many rigs, prototypes and visuals of increasing resolution, all allowing a growing panel of users to feed into the decision making. It rapidly became apparent that a pushchair is inherently a series of compromises and trade-offs, and that few products are required to do so much. DCA reached the conclusion that ‘every pushchair has to decide what its agenda is and deliver on that, otherwise it won’t deliver on anything.’
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